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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136 (a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1 )S Responsive to communication(s) filed on 18 September 2000 . 
2a)D This action is FINAL. 2b)E3 This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1 935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) I3 Claim(s) 1-29 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) E3 Claim(s) 1-29 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claims are subject to restriction and/or election requirement. 

Application Papers 

9) Q The specification is objected to by the Examiner. 

1 0) E3 The drawing(s) filed on 01 June 1999 is/are objected to by the Examiner. 

1 1) D The proposed drawing correction filed on is: a)D approved b)D disapproved. 

1 2) D The oath or declaration is objected to by the Examiner. 

Priority under 35 U.S.C. $ 119 

1 3) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. $ 1 1 9(a)-(d) or (f). 

a)DAII b)Q Some*c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2. Q Certified copies of the priority documents have been received in Application No. . 

3. D Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) [3 Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(e). 



Attachment! s) 

15) [3 Notice of References Cited (PTO-892) 18) □ Interview Summary (PTO-413) Paper No(s). 

16) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) 19) □ Notice of Informal Patent Application (PTO-152) 

17) ^ Information Disclosure Statement(s) (PTO-1449) Paper No(s) 2 . 20) □ Other: 
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DETAILED ACTION 
Drawings 

1 . New formal drawings are required in this application because the drawings are 
unreadable. Applicant is advised to employ the services of a competent patent 
draftsperson outside the Office, as the Patent and Trademark Office no longer prepares 
new drawings. 

Claim Rejections - 35 USC § 112 



2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 2, 3, 16, and 17 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

4. Claims 2, 3, 16, and 17 are rejected under 35 U.S.C. 112, second paragraph, as 
being incomplete for omitting essential elements, such omission amounting to a gap 
between the elements. See MPEP § 2172.01 . The omitted elements are: What do all 
the variables in the claims represent? The vector "d" could be a lot of different things as 
could the angle theta in the matrix of claims 3 and 17. 

Claim Rejections - 35 USC § 102 



5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for patent by another filed in the 
United States before the invention thereof by the applicant for patent, or on an international application 
by another who has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371 (c) of this 
title before the invention thereof by the applicant for patent. 

6. Claims 1, 2, 3, 15, 16, and 17 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Lightsey, 6005514. 

7. As per claims 1 and 15, Lightsey discloses determining a set of phase 
differences between satellite reference receivers on lines 44-48, on column 9; and 
determining at least one of an accurate heading, heading rate, and attitude rate of the 
locomotive using the set of phase differences on lines 44-48, on column 9. 

8. As per claims 2 and 16, Lightsey discloses the step of determining "d" (100). 

9. As per claims 3 and 17, Lightsey discloses determining "d" as the function in the 
equations on columns 14 and 15. 

Claim Rejections - 35 USC § 103 

10. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 1 . Claims 4 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lightsey, 6005514. 

12. Lightsey discloses determining a heading from the baseline. Lightsey does not 
explicitly disclose using the equations of the claim to find heading and heading rate. 
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Those formulas are basic well known vector equations. It would have been obvious to 
one of ordinary skill in the art at the time the invention was made to use the equations of 
heading and heading rate in the claims in the invention of Lightsey because they are the 
known equations of vector math. See the background of the invention on columns 3 
and 4. 

13. Claims 5, 6, 7, 8, 9, 12, 13, 14, 19, 20, 22, 21, 23, 28, and 29 are rejected under 
35 U.S.C. 103(a) as being unpatentable over Lightsey, 6005514, in view of Gross et al., 
6218961. 

14. As per claims 5, 6, 7, 8, 9, 19, 20, 22, 21, and 23, Lightsey discloses the 
limitations as cited above and that angular rate of rotation is found from satellite signals 
on lines 53-57, on column 1 . Lightsey does not disclose determining a track curvature; 
the track curvature is determined from angular rotation and velocity; angular rotation is 
found from a gyro and vehicle speed from a tachometer; or finding curvature from lateral 
acceleration and velocity. Gross et al. teaches of disclose determining a track curvature 
on line 35, on column 10; the track curvature is determined from angular rotation and 
velocity column 10; angular rotation is found from a gyro and vehicle speed from a 
tachometer on column 10; or finding curvature from lateral acceleration and velocity on 
column 10. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use the curvature finding methods of Gross et al. in the invention 
of Lightsey because such modification would allow the use of both satellite signals and 
inertial sensors to both measure the same values and act as redundant systems, or to 
use both systems to improve accuracy of both measurements. 



Application/Control Number: 09/585,192 Page 5 

Art Unit: 3661 

15. As per claims 12, 13, 14, 28, and 29, Lightsey discloses the limitations as set 
forth above and determining the distance traveled by the claimed equations is 
conventional in the art and inherent to any satellite system that measures vehicle 
movements. Lightsey does not disclose accessing a database of track heading and 
grade to determine a present track heading and grade at the determined position. 
Gross et al. teaches of accessing a database of track heading and grade to determine a 
present track heading and grade at the determined position on lines 25-41 , on column 

1 0. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use the track database of Gross et al. in the invention of Lightsey 
because such modification would provide redundancy in the system by having the 
satellite determined value to compare with the database value. 

16. Claims 10, 1 1 , 24, 25, 26, and 27 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lightsey, 6005514, in view of Gross et al., 6218961, as applied to 
claims 1 , 5, 15, and 19 above, and further in view of Kumar, 5896947. 

1 7. Lightsey and Gross et al. disclose all the limitations as set forth above. They do 
not disclose controlling the dispensing of track lubricant in accordance with track 
curvature; when the curvature is greater than a predetermined magnitude. Kumar 
teaches of the dispensing of track lubricant in accordance with track curvature and 
when the curvature is greater than a predetermined magnitude on columns 1 , 2, and in 
the abstract. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use the invention of Kumar with Lightsey and Gross et al. 
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because such modification would make a track lubrication system that measures track 
curvature better which would make distributing the correct amount of lubricant easier. 

Conclusion 

1 8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

1 9. Teague, 62231 05, discloses a system for determining the orientation in space of 
a moving body relative to the earth. 

20. Kumar, 61 99661 , discloses a top-of-rail lubrication rate control by the hydraulic 
pulse width modulation method. 

21 . Tang et al., 59331 1 0, discloses a vessel attitude determination system and 
method. 

22. Buchler, 5757316, discloses an attitude determination utilizing an inertial 
measurement unit and a plurality of satellite transmitters. 

23. Jamison, 61 82793, discloses a lubricant delivery system for lubricating rail wheel 
flanges. 

24. Remondi, 5442363, discloses kinematic global positioning system of an on-the- 
fly apparatus for centimeter level positioning for static or moving applications. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brian J. Broadhead whose telephone number is 703- 
308-9033. The examiner can normally be reached on Monday through Thursday. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, William A. Cuchlinski can be reached on 703-308-3873. The fax phone 
numbers for the organization where this application or proceeding is assigned are 703- 
305-7687 for regular communications and 703-305-7687 for After Final 
communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-308- 

1113. 



